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(54) LASER ANNEALING METHOD OF LOW-Tj 
TRANSISTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize polycrystalline Si 
of different mobility by annealing at a time by a method 
wherein a laser beam is made to form a pattern 
prescribed in shape on a substrate, the laser beam is 
relatively moved to the substrate, and all target area 
which is turned to polysilicon is irradiated with a laser 
beam. 

SOLUTION: A laser beam projected from an excimer 
laser oscillator 21 is made to form the images of points 
in a far field at required positions in required phase by a 
Fourier transform— type phase hologram provided 
between a lens 70 and a substrate 31 1 and the intensity 
distribution of the laser beam is optionally shaped 
corresponding to the required mobility of a target part 
which is required to turn to polysilicon. The laser beam 
is made to form a shaped pattern on the substrate 31, 
and the laser beam is relatively moved against the 
substrate 31 to irradiate all target area which is turned 
to polysilicon. By this setup, polycrystalline Si of various 
mobility can be obtained at the same time by annealing. 
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CLAIMS 


[Claim(s)] 

[Claim l] The laser annealing method 
characterized by providing the following. 
The plastic surgery step which image 
formation is carried out with a desired 
phase in the position of a request of two 
or more points in the long- sight fields, 
and are arbitrary configurations, and 
operates orthopedically the laser beam 
emitted from excimer laser VCO using a 
Fourier transform type phase hologram 
in forming into a polysilicon contest the 
amorphous silicon film on the substrate 
which forms TFT by laser radiation, and 
manufacturing low-temperature 
polysilicon contest TFT so that it may 
**** j n mo kiixty change of a request of the 
beam intensity distribution of the 
polysilicon-ed contest-ized section. The 
irradiation step which carries out image 
formation formation of the 
aforementioned laser beam on a 
substrate by the predetermined plastic 
surgery pattern, is made to move this 
laser beam relatively to the 
aforementioned substrate, and irradiates 
the whole region of the aforementioned 
polysilicon-ed contest-ized section. 
[Claim 2] The laser annealing method 
according to claim 1 that the 
above-mentioned Fourier transform type 
phase hologram operates orthopedically 
the laser beam pattern from which it has 


the pattern to which image formation of 
two or more points in the long-sight fields 
is carried out, and intensity distribution 
change to a multi-stage story on the 
above-mentioned substrate so that 
intensity distribution may change 
gradually the laser beam emitted from 
excimer laser VCO in the direction of 
relative movement. 

[Claim 3] an annealing-ed portion - from 
an alpha-Si:H film - becoming - the 
above-mentioned laser beam a line 
the laser annealing method according to 
claim 2 of combining a beam pattern and 
a rectangle beam pattern and increasing 
irradiation intensity distribution 
gradually in the direction of relative 
movement 

[Claim 4] While it has the portion which 
the substrate which forms TFT is a liquid 
crystal panel, and forms a pixel in a 
center section It is what has the portion 
which forms a drive circuit in a part for 
the periphery prolonged in the XY shaft 
orientations band-like. L configuration 
which the laser beam which anneals a 
part for the periphery prolonged in 
band-like to the above-mentioned XY 
shaft orientations becomes from the 
straight-line component to which X shaft 
orientations extend by the 
above-mentioned periphery part width of 
face by the above-mentioned Fourier 
transform type phase hologram, and the 
straight-line component prolonged in Y 
shaft orientations - or It is orthopedically 
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operated by/or ** inclination 
configuration compounded from the 
X-axis component which crosses the 
required width of face of the both sides 
for the periphery prolonged in band-like 
to the above-mentioned XY shaft 
orientations, and a Y-axis component. 
The laser annealing method 
characterized by carrying out annealing 
processing of the part for the periphery 
prolonged in the above-mentioned XY 
shaft orientations band-like by making it 
move to the above-mentioned XY shaft 
orientations, without changing the laser 
beam angle to the aforementioned 
substrate. 

[Claim 5] While it has the portion which 
the substrate which forms TFT is a liquid 
crystal panel, and forms a pixel in a 
center section It is what has the portion 
which forms a drive circuit in a part for 
the periphery prolonged in the XY shaft 
orientations band-like. It is 
orthopedically operated by L 
configuration thin -line beam to which the 
laser beam which anneals a part for the 
periphery prolonged in band-like becomes 
the above-mentioned XY shaft 
orientations from a straight-line 
component parallel to the X-axis for the 
above-mentioned periphery, and a 
straight-line component parallel to the 
Y-axis by the above-mentioned Fourier 
transform type phase hologram. The 
laser annealing method which performs 
the scan of this beam in the direction of 


slant to the above-mentioned XY shaft, 
and is characterized by carrying out 
annealing processing of the part for the 
periphery prolonged in band-like at the 
above-mentioned XY shaft orientations. 
[Claim 6] The laser annealing method 
according to claim 4 or 5 that the laser 
beam which anneals the portion which 
forms the above-mentioned pixel consists 
of a spot beam train corresponding to the 
pixel pitch. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
laser annealing method which forms into 
a polysilicon contest the amorphous 
silicon film of the TFT formed in the 
circumference drive circuit portion and 
central pixel portion of the amorphous 
silicon film with which it was formed on 
the substrate, for example, a liquid 
crystal panel, by laser radiation. 
[0002] 

[Description of the Prior Art] Although 
the liquid crystal display which makes a 
switching element TFT using the 
amorphous silicon as a semiconductor 
film is put in practical use, in order for 
pixel size to become small with 
highlyminute-izing and to make 
occupancy area of the TFT section small 
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as much as possible, the development 
which makes an amorphous silicon the 
method of replacement at contest 
polysilicon with a more quick working 
speed is progressing. Furthermore, it is 
going to form to the circuit which drives 
TFT using the TFT which used contest 
polysilicon, and contest polysilicon is 
becoming a key material in a liquid 
crystal display. 

[0003] As a means to obtain a polysilicon 
contest film, the solid phase grown 
method and the laser annealing method 
are learned. However, since it is not 
necessary to carry out annealing of the 
amorphous silicon layer formed on 
substrates, such as a glass substrate as 
shown in drawing 8 , since it was difficult 
to lowtemperature-ize an annealing 
temperature in a solid phase grown 
method by laser, and for the laser 
annealing method which carries out 
melting recrystallization to be proposed, 
and to heat the whole to an elevated 
temperature, it is expected as a 
manufacturing method of the 
low-temperature polysilicon contest TFT 
(polysilicon thin film transistor) .which 
can use cheap glass as a substrate. In 
drawing, it is the portion from which 1 
makes Drive IC and 2 makes a pixel, and 
3 is an arrow with which the TFT (TFT) 
formation section and 11 show a laser 
beam spot, and 12 shows the scanning 
direction of a laser beam. 
[0004] Since a very big laser output was 


needed in order to irradiate the 
amorphous layer whole region at once, 
the technique of piling up a rectangle 
beam, irradiating it for every step, 
conventionally, and carrying out 
annealing of the whole region was taken. 
However, since the property of the TFT 
which crystallinity differs and consists of 
a portion of superposition and another 
portion based on this became less 
uniform, troubles, like nonuniformity 
arises were shown in the liquid crystal 
screen. 

[0005] Then, the excimer laser annealing 
technology shown in drawing 5 attracts 
attention. Here, the optical system which 
contains beam gay NAIZA for a laser 
beam is introduced into a through 
chamber, using XeCl (wavelength of 
308nm), KrF (wavelength of 248nm), ArF 
(wavelength of 193nm), etc. as an excimer 
laser. The chamber had the pump for 
controlling in a vacuum or a fixed 
atmosphere, and the gas system, and a 
beam scan has that to which the stage on 
which a substrate is put is moved, the 
thing to perform by movement of optical 
system, or the thing which combined both, 
made what has uniform irradiation 
intensity the laser beam irradiated by the 
substrate, and uses the thing of a thin 
line and the rectangle shape of beam. 
[0006] general - a line - by the beam 
homogenizer, although the combination 
of beam homogenization optical system 
and a cylindrical lens is used as beam 
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plastic surgery optical system which 
makes uniform intensity distribution like 
a laser beam, in order to expand a part of 
small laser beam and to pile up greatly 
with other portions, it is mutual-alike, it 
interferes, an interference fringe is made, 
and there is a trouble of not becoming 
uniform intensity distribution Moreover, 
it is also very difficult to make arbitrary 
intensity distributions other than 
uniform intensity distribution. 
[0007] Furthermore, an excimer laser is 
the electric discharge excitation laser of a 
short pulse, and since oscillation MORT 
is not fully formed within the instability 
of electric discharge, and a resonator, the 
center of gravity of the beam profile for 
every pulse or a beam is unstable. 
Furthermore, also in the long run, the 
center of gravity of a beam profile or a 
beam changes with consumption of a 
discharge electrode etc. Therefore, in a 
beam homogenizer, when the center of 
gravity of a beam shifts, there is a trouble 
of it becoming impossible to divide from a 
center. Moreover, unless it becomes a 
beam profile as a design, even if you 
make it pile each other up, it does not 
become uniform intensity distribution. 
[0008] thus, excimer laser annealing 
technology - setting - the conventional 
beam homogenization optical system — a 
short pulse laser - receiving intensity 
distribution uniform to stability - it 
cannot build - a stable line - since it was 
difficult to realize a beam, stable 


annealing was difficult 
[0009] In order to cancel such a trouble, 
what possesses a Fourier transform type 
phase hologram type hologram as an 
important element with which laser 
annealing equipment constitutes beam 
plastic surgery optical system is proposed. 
[0010] 

[Problem(s) to be Solved by the 
Invention] By the way, since mobility 
changes depending on a shots per hour as 
mobility changes depending on an energy 
density as a TFT property is shown in 
drawing 6 , and shown in drawing 7 l) in 
the drive IC of the portion which makes a 
drive circuit Mobility higher than the 
TFT (TFT) formation section 3 of the 
portion 2 which makes a pixel Eye a 
required hatchet, While irradiating an 
excimer laser with a high energy density, 
an excimer laser with a comparatively 
low energy density is irradiated at the 
TFT formation section of the portion 
which makes a pixel, and it is necessary 
to choose irradiation energy and to 
irradiate it according to required mobility. 
Moreover, if the laser of a high energy 
density is suddenly irradiated since a lot 
of hydrogen is contained, when the 2 
drive IC section is formed by plasma CVD 
/ alpha-Si*H film, since hydrogen will 
bump and a film will be destroyed, after 
irradiating low energy and driving out 
hydrogen at first than melting energy, it 
is necessary to scan in two stages so that 
melting solidification may be carried out. 
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Furthermore, in order for irradiation 
intensity to use as a thin- line beam with 
homogeneity and a square shape 
substrate parallel to any one side the 
laser beam irradiated by the substrate 
since it is located the -surface of a liquid 
crystal panel, and the side side and for 
the 3 drive IC section to perform 
annealing, after it anneals the drive IC of 
one side, it needs to rotate a thin-line 
beam or a substrate 90 degrees, and 
needs to anneal the drive IC of the other 
sides, 

[0011] Then, the 1st purpose of this 
invention aims at offering the laser 
annealing method for the ability 
annealing to the polycrystal Si of the 
mobility which changes simultaneously 
with excimer laser beams. The 2nd 
purpose of this invention uses the 
excimer laser of the beam intensity of a 
multi-stage story, and is to offer the laser 
annealing method for the ability to 
perform multi-stage story annealing with 
the need of carrying out by the scan of 
multiple times, by one excimer laser 
irradiation. The 3rd purpose of this 
invention is to offer the method of 
carrying out laser annealing of the drive 
IC portion over the 2-way of a liquid 
crystal panel, without rotating a thin-line 
beam or a substrate 90 degrees. 
[0012] 

[Means for Solving the Problem] In 
forming into a poly silicon contest the 
amorphous silicon film on the substrate 


which forms TFT by laser radiation, and 
manufacturing low -temperature 

polysilicon contest TFT, in order that this 
invention may attain the 1st purpose of 
the above Image formation of the laser 
beam emitted from excimer laser VCO is 
carried out with a desired phase in the 
position of a request of two or more points 
in the hyperopia fields using a Fourier 
transform type phase hologram, in 
arbitrary configurations And the plastic 
surgery step orthopedically operated so 
that it may **** in mobility change of a 
request of the beam intensity distribution 
of the polysilicon-ed contest-ized section, 
Image formation formation of the 
aforementioned laser beam is carried out 
on a substrate by the predetermined 
plastic surgery pattern, this laser beam is 
relatively moved to the aforementioned 
substrate, and it is in the laser annealing 
method characterized by including the 
irradiation step which irradiates the 
whole region of the aforementioned 
polysilicon-ed contest-ized section. 
[0013] Although the above-mentioned 
Fourier transform type phase hologram 
can make the laser beam which carries 
out incidence through a lens able to 
diffract, it can be designed so that image 
formation formation of the spectrum 
according to the desired irradiation 
pattern can be carried out and is 
explained in detail below as shown in 
drawing 9 For example, when changing 
intensity distribution gradually in the 
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direction of relative movement, the laser 
beam emitted from excimer laser VCO 
The 2nd purpose of the above can be 
attained by using the Fourier transform 
type phase hologram which has the 
pattern which carries out image 
formation of two or more points in the 
long- sight fields with respectively 
arbitrary phases on two or more parallel 
straight lines mutually. 
[0014] moreover, L configuration which 
consists the laser beam which anneals a 
part for the periphery prolonged in 
band-like to the above-mentioned XY 
shaft orientations of a straight-line 
component to which X shaft orientations 
extend by the above-mentioned periphery 
part width of face by the 
above-mentioned Fourier transform type 
phase hologram, and a straight-line 
component prolonged in Y shaft 
orientations -- or By operating 
orthopedically in/or ** inclination 
configuration compounded from the 
X-axis component which crosses the 
required width of face of the both sides 
for the periphery prolonged in band-like 
to the above - mentione d XY shaft 
orientations, and a Y-axis component 
Without changing the laser beam angle to 
the aforementioned substrate, by making 
it move to the above-mentioned XY shaft 
orientations, annealing processing of the 
part for the periphery prolonged in the 
above-mentioned XY shaft orientations 
band like can be carried out, and the 3rd 


purpose of this invention can be attained. 
[0015] The laser beam which anneals a 
part for the periphery prolonged in 
band like to the above-mentioned XY 
shaft orientations can carry out 
annealing processing of the part for the 
periphery prolonged in the 
above-mentioned XY shaft orientations 
band-like by also being able to operate 
orthopedically with L configuration 
thin-line beam which consists of a 
straight-line component parallel to the 
X-axis for the above-mentioned periphery, 
and a straight- line component parallel to 
the Y-axis, and performing the scan of 
this beam in the direction of slant to the 
above-mentioned XY shaft in this case by 
the above-mentioned Fourier transform 
type phase hologram. 
[0016] For annealing the portion which 
forms the pixel of a liquid crystal panel, a 
laser beam can be orthopedically 
operated in the spot beam train 
corresponding to the pixel pitch by the 
above-mentioned Fourier transform type 
phase hologram. 

[0017] According to a situation, selection 
use of the mode enumerated below as a 
laser beam irradiation equipment can be 
carried out. 
[0018] 

[Embodiments of the Invention] 
Form 1 drawing 1 of operation As shown 
in drawing 1 , while it has the portion 2 
which forms a pixel in a center section, a 
substrate is the LCD liquid crystal panel 
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which is 12 inches, and it has the portion 
1 which forms a drive circuit in a part for 
the periphery prolonged in the XY shaft 
orientations band-like, and the source 
drive circuit section 1A and gate drive 
circuit IB are formed by plasma CVD / 
alpha-Si^H film, in order to obtain high 
mobility. In this case, as for the laser 
beam which irradiates a part for the 
periphery which has the 

above-mentioned drive circuit, it is 
desirable to increase intensity 
distribution gradually in the direction of 
relative movement, then as the laser 
beam for dehydrogenation PURIANIRU 
the line of 200 m J/cm2 and 230 m J/cm2 
-- the line of 200 mJ/cm2 (irradiation 
intensity for low mobility) which 
irradiate a pixel portion succeeding 200 
m J/cm2 of dehydrogenation PURIANIRU 
while arranging a beam forward and 
backward, combining the rectangle beam 
for crystallization annealing of 260 
mJ/cm2 (irradiation intensity for high 
mobility) and carrying out image 
formation formation - image formation 
formation of the beam is carried out 
[0019] If the laser beam of the 
above-mentioned pattern is used, an 
amorphous silicon portion will be emitted 
without the hydrogen in an amorphous 
film bumping, since the laser of the 
energy density which increases gradually 
is continuously irradiated by one scan, 
although a lot of hydrogen is contained, 
and dehydrogenation will be performed. 


Subsequently, if the rectangle laser beam 
for crystallization annealing is irradiated 
by the amorphous film, melting 
solidification will be carried out and it 
will come to form a polysilicon contest, on 
the other hand, a pixel portion the scan 
of the formation of a polysilicon contest 
for the above-mentioned periphery, 
simultaneously the line of 200 mJ/cm2 
(irradiation intensity for low mobility) - a 
beam is irradiated and polysilicon 
contestization is performed 
[0020] Therefore, since image formation 
formation of two or more the uniform thin 
lines and rectangle beams from which 
irradiation intensity differed from one 
laser oscillation machine can be carried 
out simultaneously according to the 
gestalt of this operation, laser annealing 
down stream processing currently 
performed at the process of multiple 
times can carry out by one scanning, 
moreover, a drive circuit - by forming not 
the uniform beam of uniform intensity 
but the field of strong irradiation 
intensity, and the field of weak 
irradiation intensity, and operating the 
beam of uniform intensity orthopedically 
in each field, it can have a drive circuit 
and a pixel by each optimal intensity and 
annealing processing can be carried out 
by one scanning to irradiate good ****** 
by the different irradiation intensity 
[0021] It is the 12 inches LCD liquid 
crystal panel as drawing 1 with the same 
gestalt 2 drawing 2 of operation, and as 
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shown in drawing 8 , while it has the 
portion 2 which forms a pixel in a center 
section, it has the portion 1 which forms a 
drive circuit in a part for the periphery 
prolonged in the XY shaft orientations 
band-like, and the source drive circuit 
section 1A and gate drive circuit IB are 
formed. The laser beam which anneals a 
part for the periphery prolonged in 
band-like to the above-mentioned XY 
shaft orientations has ** inclination 
configuration 11A compounded from the 
X-axis component which crosses the 
required width of face of the both sides 
for the periphery prolonged in band- like 
to the above-mentioned XY shaft 
orientations, and a Y-axis component. 
When the direction of each side of a 
substrate is made into XY shaft 
orientations, as for the angle of 
inclination and its length, it is good to 
make it become for it to be longer than 
the length of X shaft orientations of the 
drive circuit which makes Y shaft 
orientations a longitudinal direction for 
the length of X shaft-orientations 
component of a thin-line beam, and 
longer than the length of Y shaft 
orientations of the drive circuit which 
makes X shaft orientations a longitudinal 
direction for the length of Y 
shaft-orientations component of a 
thin-line beam. This shape of beam may 
be L configuration 11B which consists of a 
straight-line component to which X shaft 
orientations extend by the 


above-mentioned periphery part width of 
face, and a straight-line component 
prolonged in Y shaft orientations, as 
shown in drawing 7 . When the direction 
of each side of a substrate is made into X 
and Y shaft orientations also in this case, 
it is good to make it become for it to be 
longer than the length of X shaft 
orientations of the drive circuit which 
makes Y shaft orientations a longitudinal 
direction for the length of X 
shaft-orientations component of a L 
character type beam, and longer than the 
length of Y shaft orientations of the drive 
circuit which makes X shaft orientations 
a longitudinal direction for the length of 
Y shaft-orientations component of a beam. 
[0022] Annealing processing of the part 
for the periphery prolonged in the 
above-mentioned XY shaft orientations 
band-like can be carried out by making it 
move to Above X and Y shaft orientations, 
without changing the laser beam angle to 
the aforementioned substrate in the case 
of drawing 2 and drawing 3 . 
[0023] As the laser beam which anneals 
the portion which forms the 
above-mentioned pixel shows drawing 2 , 
it consists of a spot beam train 
corresponding to the pixel pitch, the 
portion in which one spot beam forms 
TFT in one pixel - and a spot beam train 
is formed so that all TFT for pixels on a 
par with at least 1 train may be put in 
block and can be irradiated Thereby, 
compared with a uniform beam, the 
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whole pixel section can be annealed with 
few energy (it becomes discontinuous by 
spot-ization). 

[0024] The laser beam which anneals a 
part for the periphery prolonged in 
band-like to the above-mentioned XY 
shaft orientations is L configuration 
thin-line beam which consists of a 
straight-line component parallel to the 
X-axis for the above-mentioned periphery, 
and a straight- line component [ **** / a 
Y-axis ], and drawing 4 performs the scan 
of this beam in the direction of slant to 
the above-mentioned XY shaft, and 
carries out annealing processing of the 
part for the periphery prolonged in the 
above-mentioned XY shaft orientations 
band-like. When a thin-line beam has two 
thin-line components parallel each side of 
a substrate and each length makes the 
direction of substrate each side XY shaft 
orientations, It is good to make it become 
for it to be longer than the length of Y 
shaft orientations of the drive circuit 
which makes Y shaft orientations a 
longitudinal direction for the length of X 
shaft-orientations component of a L 
character type beam, and longer than the 
length of X shaft orientations of the drive 
circuit which makes X shaft orientations 
a longitudinal direction for the length of 
Y shaft-orientations component of a beam. 
Since the drive circuit of the pixel 
circumference can be annealed with one L 
character type beam, it becomes 
unnecessary to rotate a conventional 


beam and a conventional substrate 
according to this method. In addition, as 
a laser beam gestalt, arbitrary 
configurations, such as a cross, can be 
orthopedically operated besides a 
described [ above ] L character type and a 
slanting form. 

[0025] According to this invention, since 
various configurations and the laser 
beam of intensity distribution can be 
orthopedically operated by the Fourier 
transformation type phase hologram, a 
suitable annealing pattern can be 
performed. For example, since 
multi stage story on the strength 
simultaneous irradiation annealing 
becomes possible, the number of times of 
scanning can be reduced, annealing time 
is shortened, and a throughput improves. 
Moreover, since it can anneal by the 
irradiation intensity suitable for the 
drive circuit and the pixel, improvement 
in the performance of each portion and 
variation can be reduced. Without being 
able to fabricate a L character type or a 
slanting beam, and rotating a beam and a 
substrate, since slanting scan annealing 
is possible, the drive circuit of the pixel 
circumference can be annealed and a 
throughput improves. Moreover, since the 
stage mechanism for rotation becomes 
unnecessary, the reliability of equipment 
increases. Since SUPPOTO beam 
irradiation annealing is possible, latus 
area can be annealed with the laser 
oscillation vessel of low power output, a 
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throughput improves and the reliability 

of an annealer increases. 

[Example] 

[0026] The principle and equipment 
which are shown in the following 
examples show the example of the laser 
annealing equipment containing the 
Fourier transform type phase hologram 
and it which are used in the gestalt of the 
above-mentioned implementation. 
[0027] Example 1 drawing 10 is the block 
diagram showing the composition of the 
equipment which realizes the laser 
annealing method by other examples of 
this invention, and it is the beam plastic 
surgery optical system [ lens ] with which 
70 is constituted and a Fourier transform 
type phase hologram (it abbreviates to a 
hologram below) and 72 consist of a lens 
70 and a hologram 71 for 71. namely, the 
line which has laser intensity 
distribution with a lens 70 and a 
hologram 71 uniform to a longitudinal 
direction on the annealing processing 
object 31 - the beam plastic surgery 
optical system 72 for obtaining a laser 
beam is constituted 

[0028] Next, operation is explained. The 
laser beam emitted from the laser 
oscillation machine 21 passes along the 
beam plastic surgery optical system 72 
which consists of a lens 70 and a 
hologram 71. Under the present 
circumstances, although a laser beam is 
irradiated on a substrate 31 with a lens 
70, as shown in drawing 11 , a space 


modulation is carried out so that it may 
have the irradiation spot which many 
which were located in a line on the 
straight line overlapped on a substrate 31 
by the hologram 71 prepared between the 
lens 70 and the substrate 31. A hologram 
71 can arrange each irradiation spot by 
arbitrary intensity in the arbitrary 
positions on a substrate 31. For example, 
if it adjusts so that each irradiation spots 
may overlap, as shown in drawing 12 (b) 
using the hologram 71 to which an 
irradiation spot is located in a line on a 
straight line as shown in drawing 12 (a), 
the beam which has uniform laser 
radiation intensity distribution in a 
longitudinal direction on a substrate 31 
can be obtained, and stable laser 
annealing can be performed. 
[0029] Drawing 13 is the principle view 
showing lap ****** of two or more spots 
generated by the hologram 71, in order to 
obtain uniform intensity distribution, the 
irradiation spot superimposed as shown 
in drawing 13 is arranged at an interval 
smaller than the half-value width of each 
irradiation spot, and a part must pile up 
each other. Since its number of the 
irradiation spots piled up on the same 
point increases so that it is narrow, the 
distance, i.e., the superposition interval, 
between the centers of an adjacent 
irradiation spot, intensity-distribution 
homogeneity becomes high. However, if it 
piles up at an interval narrower than the 
spatial coherence length of a laser beam, 
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since homogeneity may become bad on 
the contrary by the interference fringe, a 
superposition interval is not that what is 
necessary is just narrow. 
[0030] As a hologram 71, the designed 
pattern, i.e., the luminous energy 
diffracted to two or more irradiation spots 
located in a line on a straight line, comes 
out comparatively, and efficiency for light 
utilization is raised using the high phase 
hologram of a certain diffraction 
efficiency. It can use now for annealing 
processing with several 10% of actual 
energy of a laser output by this. 
[0031] Next, the method of the space 
modulation of the laser beam by the 
hologram 71 is explained. For example, 
as shown in reference 

A.E.Siegman n LASERS", the diffraction 
figure of the light spread through the 
optical system expressed with an ABCD 
beam of light matrix is calculable as 
follows. 
[0032] 

[Equation l] 



A diffraction figure is as follows when the 
modulation board from which a phase 
changes to this input image u (xl) by 
spatial frequency a is piled up. 
[0033] 

[Equation 2] 



Only Blambdaa moves g (x2) which is a 
diffraction figure when g (x2- Blambdaa) 
of the right hand side is not inserting the 
modulation board. The term of others of 
the right-hand side is a term to which 
only a phase is changed. If a modulation 
board with the input image u (xl) spatial 
frequency a is piled up, an image will 
appear in the position shifted Blambdaa, 
and if the modulation board with which 
the components of spatial frequency al 
and spatial frequency a2 overlapped by 
equal intensity is piled up, two images 
will appear in Blambdaa 1 and the 
position shifted Blambdaa2. If the phase 
hologram as a modulation board with the 
phase distribution which piled up some 
spatial-frequency components and was 
able to do them from this is inserted in 
optical system, some images can be made 
in the position equivalent to each spatial 
frequency. If the distance of an image and 
an image is detached to the grade which 
becomes incoherent mutually, since any 
value will not interfere in the phase of an 
image, either By inserting such a 
hologram 71 in condensing optical system 


11 


JP09-293687A 


with a lens 70, as shown in drawing 2 
The arbitrary irradiation intensity 
distributions suitable for annealing can 
be made by forming two or more 
irradiation spots located in a line on the 
straight line on a substrate 31, and 
arranging those irradiation spots so that 
it may overlap mutually. 
[0034] The phase distribution pattern of a 
hologram 71 piles up the spatial 
frequency equivalent to the position of 
each of each irradiation spot, i.e., an 
imprint pattern, and is determined. The 
phase distribution pattern of a hologram 
71 can also be determined by calculating 
by the computer. A hologram 71 can also 
quantize and manufacture a smooth 
phase distribution in some stages. In this 
example, the hologram 71 shall have 
piled up various spatial frequency by 
arbitrary initial phases. In such a 
hologram 71, even when quantizing a 
phase, it can optimize so that a 
quantization error may become the 
minimum by making the initial phase to 
pile up into a parameter, and patterning 
of high diffraction efficiency and the 
hologram 71 of a low noise can be carried 
out. 

[0035] Drawing 14 (a) expands and shows 
the phase distribution pattern in a part of 
hologram 71 divided into two or more 
cells which quantized the phase in two 
stages of 0 times and 180 degrees, and 
was computed by the computer, drawing 
14 is drawing for explaining the 


patterning method of the hologram 71 of 
the phase hologram form by this example, 
and 75 is [ 74 is the zero phase section 
and ] the 180 phases section. Moreover, 
drawing 14 (b) shows the whole phase 
distribution pattern of a hologram 71. 
Thus, the whole hologram is divided into 
many cells and patterning is carried out 
by the method of optimizing a 
quantization error so that it may become 
the minimum, and deciding the phase, by 
making into a parameter the initial 
phase quantized and laid on top of two 
stages in each cell. The material which 
can be used is restricted when 
manufacturing the hologram for laser. 
However, if a phase is quantized like this 
example and a computer determines a 
pattern, actual manufacture is 
comparatively easy even if it is a limited 
material. 

[0036] Drawing 15 is drawing for 
explaining the manufacture method of a 
hologram 71, and, as for 711, a phase 
shift film and 712 are substrates, such as 
synthetic quartz [ section / 
refractive -index change ] in which the 
phase shift section and 713 were formed 
in and, as for 714, the phase shift film 711, 
the phase shift section 712, or the 
refractive index change section 713 was 
formed. Although how to attach the phase 
shift film 711 to a substrate 714, and 
make a phase distribution is shown and, 
as for such a phase hologram, the amount 
of phase shifts is decided by thickness of 


12 


JP09-293687A 


the phase shift film 711, since control of 
film pressure is comparatively easy 
drawing 15 (a), a phase error is small. 
Since the interface between a low phase 
shift film and a substrate does not have 
comparatively light-proof intensity as 
**********ed the substrates 714, such as 
synthetic quartz, shown how to form the 
phase shift section 712 by the etching slot, 
and make a phase distribution and shown 
in drawing 6 (a), drawing 15 (b) can raise 
the light-proof intensity of a hologram. 
Since how to form the phase shift section 
and make a phase distribution by making 
the refractive index change section 713 to 
the substrates 714, such as synthetic 
quartz, is shown and an interface is too 
lost also by this method, drawing 15 (c) 
can raise the light-proof intensity of a 
hologram. 

[0037] Since according to the laser 
annealing equipment by this example the 
fault of beam homogenizer optical system 
can be conquered and laser radiation of 
the annealing processing object can be 
carried out by the laser radiation 
intensity distribution suitable for 
annealing with the optical system using 
the hologram as shown above, stable and 
uniform laser annealing can be 
performed. 

[0038] Example 2 drawing 16 is drawing 
showing the irradiation spot on the 
annealing processing object by the 
equipment which realizes the laser 
annealing method by other examples of 


this invention. The composition of the 
laser annealing equipment by this 
example is fundamentally the same as 
that of what is depended on the example 
1 shown in drawing 10 . 
[0039] the hologram by the 
above-mentioned example 1 - a line - 
although intensity distribution with the 
uniform longitudinal direction of a beam 
are obtained, the field with the intensity 
permitted in laser annealing is restricted 
to the range with them [ narrow since the 
intensity distribution of an irradiation 
spot with crosswise . single intensity 
distribution are reflected as it is ] When 
performing annealing by such laser beam, 
in order to store TFT formation section 1 
train in this tolerance, it may be 
necessary to perform alignment with a 
high precision. Then, as shown in 
drawing 16 (a), the hologram by this 
example is constituted so that two or 
more irradiation spots may be made on 
two parallel straight lines, respectively. 
[0040] Next, operation is explained, as 
shown in drawing 16 (b), while each 
irradiation spot overlaps a longitudinal 
direction and forms a linear beam using 
the hologram which generates an 
irradiation spot as shown in drawing 16 
(a) -- two lines it adjusts so that beams 
may also overlap mutually in the 
superposition distance about [ of the 
intensity distribution of one irradiation 
spot ] half-value width one line on the 
annealing processing object formed of the 
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example 1 grade shown in drawing 17 (a) 
by this ■ compared with the intensity 
distribution of the cross direction of a 
beam, it is shown in drawing 17 (b) - as - 
the aforementioned superposition 
distance - two lines -- beams overlapped 
and the range which has uniform 
intensity distribution also about the cross 
direction is spread Thereby, **** and 
stable annealing become possible to ease 
the alignment precision of an irradiation 
position, furthermore, many parallel 
lines ■■ by piling up a beam, a crosswise 
uniform on-the-strength field can be 
extended, and the alignment precision of 
an irradiation position can be eased 
further 

[0041] Example 3 drawing 18 is the block 
diagram showing the composition of the 
equipment which realizes the laser 
annealing method by other examples of 
this invention, and the same sign as the 
reference mark shown in drawing 10 
shows the same or the corresponding 
component in drawing. The composition 
of the laser annealing equipment by this 
example is the same as that of what is 
depended on the ' example 1 
fundamentally shown in drawing 10 . 
[0042] In this example, the hologram 71 
is arranged to the hologram 71 being 
arranged behind a lens 70 in the example 
1 in the focal position of the anterior of a 
lens 70. 

[0043] Next, operation is explained. In 
arrangement of the hologram 71 by this 


example shown in drawing 18 , and a lens 
70, the chief ray of each laser beam 
divided by the hologram 71 becomes the 
original optical axis and parallel with a 
lens 70. For this reason, incidence of the 
chief ray of all the laser beams that carry 
out incidence to a substrate 31 can be 
carried out at right angles to a substrate 
31. When the degrees of incident angle of 
light differ to a substrate 31, the rate of a 
light reflex and the rate of an optical 
absorption of a substrate 31 change, even 
if irradiation intensity distribution are 
uniform, the light energy absorbed by the 
substrate 31 will become less uniform, 
and a bird clapper will have annealing 
unevenly. On the other hand, in order 
that all the chief rays of the laser beam 
which carries out incidence to a substrate 
31 by taking arrangement as shown in 
drawing 19 may carry out incidence at 
the same angle, the influence of an 
optical incident angle is lost and uniform 
and stable annealing becomes possible. 
[0044] Example 4 drawing 19 is the block 
diagram showing the composition of the 
equipment which realizes the laser 
annealing method by other examples of 
this invention, and it is the cylindrical 
lens of the concave surface that the same 
sign as the reference mark shown in 
drawing 1 is the same, or for the 
corresponding component being shown 
and 80 expanding the beam width of a 
laser beam to the linear longitudinal 
direction and linear perpendicular 
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direction of the shape of beam at least in 
drawing. Drawing 19 (a) shows the plan 
of the laser annealing equipment by this 
example, and drawing 19 (b) shows the 
side elevation. 

[0045] In the above-mentioned examples 
1-3, since it was orthopedically operated 
by the linear shape of beam as it is, when 
the beam angle of divergence from a laser 
oscillation machine is large, the laser 
beam by which outgoing radiation was 
carried out from the laser oscillation 
machine cannot be condensed to width of 
face smaller than the train interval of the 
transistor formation section, but has the 
trouble that the train interval of the 
transistor formation section cannot be 
made small, and a high definition liquid 
crystal display cannot be manufactured. 
[0046] This example was made in order to 
cancel such a trouble, and for the reason, 
it possesses the concave cylindrical lens 
80. 

[0047] Next, operation is explained, the 
laser beam by which outgoing radiation 
was carried out from the laser oscillation 
machine 21 spreads with the concave 
cylindrical lens 80, a convex lens 70, and 
a hologram 71 having - a line - 
although it is orthopedically operated by 
the beam and the transistor formation 
section on the substrate 31 which is an 
annealing processing object irradiates - 
this on the way coming out - a laser 
beam the concave cylindrical lens 80 *- 
a line it can extend to the longitudinal 


direction and perpendicular direction of a 
beam 

[0048] Generally, when light is considered 
as condensing using the convex lens of a 
focal distance f, the minimum condensing 
width of face omega 0 is expressed with 
omega0=f- (alpha -lambda/D). 
[0049] Here, the width of face of a beam 
in case a laser beam makes lambda the 
wavelength of a laser beam and makes 
incidence of the D to a convex lens, and 
alpha are constants decided by the profile 
and angle of divergence of a laser beam. 
[0050] Therefore, in order to make small 
condensing width of face omega 0, it is 
necessary to make small the focal 
distance f of a convex lens, or wavelength 
lambda of a laser beam. Or it is necessary 
to enlarge width of face D of the laser 
beam when carrying out incidence to a 
convex lens. 

[0051] However, if a focal distance f is 
made small, the aberration of a convex 
lens will become large and condensing 
width of face will become large rather. In 
addition, in order that the interval of a 
convex lens 70 and a substrate 31 may 
approach, there is evil of the scattering 
object from a substrate 31 adhering to a 
convex lens 70. Moreover, if wavelength 
of a laser beam is made small, selection of 
lens material will become difficult and 
the stability of the laser oscillation 
machine 21 will become bad. 
[0052] When carrying out incidence of the 
laser beam of beam width d which carries 
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out incidence to the concave cylindrical 
lens 80 to a convex lens 70 by the concave 
cylindrical lens 80, by expanding beam 
width and being referred to as D, it is 
large in alpha decided by the beam angle 
of divergence, namely, a beam angle of 
divergence can be enlarged. That is, 
condensing width of face can be made 
small also with the big laser oscillation 
vessel 21 of a beam angle of divergence. 
Moreover, when using a laser beam with 
the same alpha, the minimum condensing 
width of face omega 0 can be reduced to 
d/D, and column width of the detailed 
transistor formation section can be made 
small only at this rate. 
[0053] in addition - although the concave 
cylindrical lens 80 was used in this 
example in order to enlarge beam width 
which carries out incidence to a convex 
lens 70 case a superposition pitch is 
sufficiently small - a line - even if it 
expands beam width to the longitudinal 
direction and parallel direction of a beam 
and condensing width of face becomes 
small - a uniform line - when a beam is 
obtained, you may use the usual concave 
surface lens instead of a concave 
cylindrical lens 

[0054] Example 5 drawing 20 is the block 
diagram showing the composition of the 
equipment which realizes the laser 
annealing method by other examples of 
this invention, and it is the cylindrical 
mirror of the convex that the same sign 
as the reference mark shown in drawing 


19 is the same, or for the corresponding 
component being shown and 81 
expanding beam width to the 
longitudinal direction and perpendicular 
direction of the shape of beam of at least 
a line [ 82 / a reflective mirror and ] in 
drawing. Drawing 20 (a) shows the plan 
of the laser annealing equipment by this 
example, and drawing 21 (b) shows the 
side elevation. In this example, the 
convex cylindrical mirror 82 is used 
instead of the cylindrical lens of the 
concave surface of the above-mentioned 
example 4. 

[0055] Next, operation is explained. As 
described above, when using the laser 
beam which condensing width of face can 
be made small also with the big laser 
oscillation vessel 21 of a beam angle of 
divergence by enlarging beam width of 
the laser beam which carries out 
incidence, and has the same angle of 
divergence, the minimum condensing 
width of face can be reduced and column 
width of the detailed transistor formation 
section can be made small only at this 
rate, the laser beam by which outgoing 
radiation was carried out from the laser 
oscillation machine 21 spreads with the 
convex cylindrical mirror 82, a lens 70, 
and a hologram 71, after being reflected 
by the reflective mirror 81 - having - a 
line - although it is orthopedically 
operated by the beam and the transistor 
formation section on the substrate 31 
which is an annealing processing object 


16 


JP09-293687A 


irradiates this - on the way - coming 
out a laser beam - the convex 
cylindrical mirror 82 a line - it can 
extend to the longitudinal direction and 
perpendicular direction of a beam 
Thereby, like an example 12, when 
carrying out incidence of the laser beam 
of beam width d which carries out 
incidence to the concave cylindrical 
mirror 82 to a convex lens 70 by the 
concave cylindrical mirror 82, by 
expanding beam width and being referred 
to as D, it is large in alpha decided by the 
beam angle of divergence, namely, a beam 
angle of divergence can be enlarged. That 
is, condensing width of face can be made 
small also with the big laser oscillation 
vessel 21 of a beam angle of divergence. 
Moreover, when using a laser beam with 
the same alpha, the minimum condensing 
width of face omega 0 can be reduced to 
dAD, and column width of the detailed 
transistor formation section can be made 
small only at this rate. 
[0056] Example 6 drawing 21 is the block 
diagram showing the composition of the 
equipment which realizes the laser 
annealing method by other examples of 
this invention, in drawing, the 
corresponding component is shown and 
83 is that the same sign as the reference 
mark shown in drawing 19 is the same, or 
BIMUEKISUPANDA which consists of 
the cylindrical lens of the concave surface 
for expanding beam width to the linear 
longitudinal direction and linear 


perpendicular direction of the shape of 
beam at least and a convex cylindrical 
lens or a convex cylindrical mirror, and a 
concave cylindrical mirror. Drawing 21 
(a) shows the plan of ** laser annealing 
equipment to this example, and drawing 
21 (b) shows the side elevation. In this 
example, the beam expander 83 which 
consists of the cylindrical lens of the 
concave surface for expanding beam 
width at the linear longitudinal direction 
and linear perpendicular direction of the 
shape of beam and a convex cylindrical 
lens is used instead of the cylindrical lens 
of the concave surface of an example 4. 
[0057] Next, operation is explained, the 
laser beam by which outgoing radiation 
was carried out from the laser oscillation 
machine 21 spreads with the beam 
expander 83, a lens 70, and a hologram 
71 - having - a line, although it is 
orthopedically operated by the beam and 
the transistor formation section on the 
substrate 31 which is an annealing 
processing object irradiates By this 
middle, can extend a laser beam to the 
beam expander 83 at the longitudinal 
direction and perpendicular direction of a 
twisted-wire-like beam, and the laser 
beam of beam width d which carries out 
incidence to the beam expander 83 like 
an example 21 with the beam expander 
83 When carrying out incidence to a 
convex lens 70, by expanding beam width 
and being referred to as D, it is large in 
alpha decided by the beam angle of 
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divergence, namely, a beam angle of 
divergence can be enlarged. That is, 
condensing width of face can be made 
small also with the big laser oscillation 
vessel 21 of a beam angle of divergence. 
Moreover, when using a laser beam with 
the same alpha, the minimum condensing 
width of face omega 0 can be reduced to 
d/D, and column width of the detailed 
transistor formation section can be made 
small only at this rate. Moreover, in this 
example, since it is the latus collimated 
beam of beam width in case a laser beam 
carries out incidence to a lens 70, the 
transistor formation section can be 
irradiated by the stable condensing width 
of face like [ at the time of using the 
cylindrical lens of the concave surface of 
an example 4 ], without incident beam 
width of face changing with the distance 
of the concave cylindrical lens 80 and a 
lens 70. 

[0058] Example 7 drawing 22 is the block 
diagram showing the composition of the 
equipment which realizes the laser 
annealing method by other examples of 
this invention, and it is a mirror pair that 
the same sign as the reference mark 
shown in drawing 19 is the same, or for 
the corresponding component being 
shown and 84 constructing a unstable 
resonator to the linear longitudinal 
direction and linear perpendicular 
direction of the shape of beam at least in 
drawing. Drawing 22 (a) shows the plan 
of the laser annealing equipment by this 


example, and drawing 22 (b) shows the 
side elevation. 

[0059] In the above-mentioned example 1 
grade, when the beam angle of divergence 
from a laser oscillation machine is large, 
there is a trouble that it cannot condense 
to width of face smaller than the train 
interval of the transistor formation 
section even if it operates orthopedically 
the laser beam by which outgoing 
radiation was carried out from the laser 
oscillation machine to the linear shape of 
beam, and the train interval of the 
transistor formation section cannot be 
made small, and a high definition liquid 
crystal display cannot be manufactured. 
The laser annealing equipment by this 
example is equipped with the unstable 
re sonator 84 which re duce s the be am 
angle of divergence of the longitudinal 
direction of the linear shape of beam, and 
a perpendicular direction in order to 
cancel this trouble. 

[0060] Next, operation is explained, the 
laser beam by which outgoing radiation 
was carried out from the laser oscillation 
machine 21 possessing the unstable 
resonator 84 spreads with a lens 70 and a 
hologram 71 - having - a line - it is 
orthopedically operated by the beam and 
the transistor formation section on the 
substrate 31 which is an annealing 
processing object irradiates 
[0061] As already stated, when light is 
considered as condensing using the 
convex lens of a focal distance f, generally 
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the minimum condensing width of face 
omega 0 is expressed with omegaO=f- 
(alphalambda/D). 

[0062] Here, the width of face of a beam 
in case a laser beam makes lambda the 
wavelength of a laser beam and makes 
incidence of the D to a convex lens, and 
alpha are constants decided by the profile 
and angle of divergence of a laser beam. 
[0063] In order to make small condensing 
width of face omega 0, supposing the 
width of face D of the laser beam when 
enlarging width of face D of the laser 
beam when making small the. focal 
distance f of a convex lens and 
wavelength lambda of a laser beam, or 
carrying out incidence to a convex lens, or 
carrying out incidence to the wavelength 
lambda and the convex lens of a focal 
distance f and a laser beam does not 
change, it is necessary to make a beam 
angle of divergence small. 
[0064] the laser annealing equipment by 
example 1 grade - a line - the beam of a 
direction perpendicular to the direction of 
an electrode made small [ an angle of 
divergence ] with the usual laser 
oscillation vessel in order to make 
condensing width of face of a beam as 
small as possible a line ■• it constitutes 
in many cases so that it may become the 
cross direction of a beam However, since 
there is a limitation also in the smallness 
of the angle of divergence of this direction 
when a stable resonator is used, 
condensing width of face cannot be made 


sufficiently small. 

[0065] The laser annealing equipment by 
this example is equipped with the 
unstable resonator 84 which stops the 
beam angle of divergence of a laser beam 
in a direction perpendicular to the 
direction of an electrode, and the linear 
longitudinal direction and linear 
perpendicular direction of the shape of 
beam are made as perpendicular 
[ equipment ] as the direction of an 
electrode. By this, since it is sufficiently 
small compared with the angle of 
divergence of the beam by which outgoing 
radiation is carried out from a stable 
resonator, condensing width of face 
becomes that much small, and the angle 
of divergence of the beam by which 
outgoing radiation is carried out from a 
unstable resonator 84 can make small 
column width of the detailed transistor 
formation section. 

[0066] Example 8 drawing 23 is the block 
diagram showing the composition of the 
equipment which realizes the laser 
annealing method by other examples of 
this invention, and it is a mirror pair that 
the same sign as the reference mark 
shown in drawing 19 is the same, or for 
the corresponding component being 
shown and 85 constructing a unstable 
resonator to an axial symmetry to a laser 
beam shaft in drawing. Drawing 23 (a) 
shows the plan of the laser annealing 
equipment by this example, and drawing 
23 (b) shows the side elevation. 
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[0067] Although the unstable resonator 
was constituted from an above-mentioned 
example 7 in order to decrease the beam 
angle of divergence of the laser beam of a 
direction perpendicular to the direction of 
an electrode, the laser annealing 
equipment by this example possesses the 
unstable resonator 85 symmetrical with a 
shaft. 

[0068] Next, operation is explained, the 
line spread with the lens 70 and the 
hologram 71 by the laser beam by which 
outgoing radiation was carried out from 
the laser oscillation machine 21 with 
which the unstable resonator 85 
symmetrical with a shaft was 
incorporated - it is orthopedically 
operated by the beam and the transistor 
formation section on the substrate 31 
which is an annealing processing object 
irradiates case a superposition pitch is 
sufficiently small - a line even if it 
makes small the beam angle of 
divergence to the longitudinal direction 
and parallel direction of a beam a 
uniform line - when a beam is obtained, 
column width of the detailed transistor 
formation section can be made small by 
using the unstable resonator 85 of the 
axial symmetry used as a unstable 
resonator in the direction of such both 
[0069] Unlike the above-mentioned 
example, example 9 drawing 24 is what 
set the lens system which is from the 
cylindrical lens 70 of the couple of a 
vertical mold and a horizontal type on the 


substrate 1 side of a hologram 71, and is 
carried out as [ adjust / the cylindrical 
lens 70 of a couple / the length and 
breadth of beam image formation on the 
substrate 1 of the laser beam 
orthopedically operated by passing a 
hologram 71 ]. Here, 400 to 800 mountain 
is made to carry out diffraction 
distribution of the laser beam which 
carries out incidence to a hologram 71 by 
84mm of longitudinal directions, and 
while uniform intensity is obtained, it can 
be made to carry out on a substrate 1 
image formation of the thin-line beam 
with a width of face of 50 micrometers. 


DESCRIPTION OF DRAWINGS , 

[Brief Description of the Drawings] 
[Drawing ll It is the schematic diagram 
of the multi- stage story on-the-strength 
simultaneous annealing method of 1 
operation gestalt of this invention. 
[Drawing 2l They are the slanting beam 
of the 2nd operation gestalt of this 
invention, and the schematic diagram of 
the annealing method by SUPPOTO 
beam irradiation. 

[Drawing 3l It is the schematic diagram 
of the annealing method by L character 
type beam irradiation of the 3rd 
operation gestalt of this invention. 
[Drawing 4l It is the schematic diagram 
of the slanting scan annealing method of 
the 4th operation gestalt of this invention. 
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[Drawing 51 It is the schematic diagram 
of the conventional excimer laser 
annealer. 

[Drawing 61 It is the graph which shows 
the energy-density dependency of a TFT 
property. 

[Drawing 71 It is the graph which shows 
the shots-per-hour dependency of a TFT 
property. 

[Drawing 81 It is the perspective diagram 
and partial expansion schematic diagram 
of a liquid crystal panel which it anneals 
by this invention method. 
[Drawing 91 It is the conceptual diagram 
showing the function of the Fourier 
transform type phase hologram used by 
this invention. 

[Drawing 101 It is the block diagram 
showing the 1st composition of the laser 
annealing equipment which realizes the 
laser annealing method in the operation 
gestalt of this invention. 
[Drawing 111 It is the block diagram 
showing the composition of the beam 
plastic surgery optical system in the laser 
annealing equipment shown in drawing 
1Q. 

[Drawing 12] It is drawing showing two 
or more irradiation spots generated by 
the beam plastic surgery optical system 
of the laser annealing equipment shown 
in drawing 10 . 

[Drawing 131 It is drawing showing the 
intensity distribution of two or more 
irradiation spots generated by the beam 
plastic surgery optical system of the laser 


annealing equipment shown in drawing 
1Q. 

[Drawing 141 It is drawing showing 
patterning of the phase hologram used 
for the beam plastic surgery optical 
system of the laser annealing equipment 
shown in drawing 10 . 
[Drawing 151 It is drawing showing the 
manufacture method of the phase 
hologram used for the beam plastic 
surgery optical system of the laser 
annealing equipment shown in drawing 
1Q. 

[Drawing 16] It is drawing showing two 
or more irradiation spots generated by 
the beam plastic surgery optical system 
used for the laser annealing equipment 
which realizes the laser annealing 
method by the operation gestalt of this 
invention. 

[Drawing 17l the line generated by the 
beam plastic surgery optical system of 
the laser annealing equipment shown in 
drawing 16 it is drawing showing the 
intensity distribution of two or more 
irradiation spots of the cross direction of 
a beam 

[Drawing 18l It is the block diagram 
showing the 2nd composition of the beam 
plastic surgery optical system used for 
the laser annealing equipment which 
realizes the laser annealing method by 
the operation gestalt of this invention. 
[Drawing 19l It is the plan and side 
elevation showing the 3rd composition of 
the laser annealing equipment which 
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realizes the laser annealing method by Phase Hologram) 

the operation gestalt of this invention. 84 85 Unstable resonator 

[Drawing 20] It is the plan and side 

elevation showing the 4th composition of 

the laser annealing equipment which 

realizes the laser annealing method by 

the operation gestalt of this invention. 

[Drawing 211 It is the plan and side 

elevation showing the 5th composition of 

the laser annealing equipment which 

realizes the laser annealing method by 

the operation gestalt of this invention. 

[Drawing 22] It is the plan and side 

elevation showing the 6th composition of 

the laser annealing equipment which 

realizes the laser annealing method by 

the operation gestalt of this invention. 

[Drawing 23] It is the plan and side 

elevation showing the 7th composition of 

the laser annealing equipment which 

realizes the laser annealing method by 

the operation gestalt of this invention. 

[Drawing 24] It is the perspective 

diagram showing the composition of the 

octavus of laser annealing equipment 

which realizes the laser annealing 

method by the operation gestalt of this 

invention. 

[Description of Notations] 
21 Laser Oscillation Machine 

70 Lens 

31 Substrate (or Annealing Processing 
Object) 

31a Amorphous silicon film 
31b Substrate 

71 Hologram (Fourier Transform Type 
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